This study was carried out to analyze the comparative analysis of efficiencies of artisanal fisheries in Ijebu Waterside of Ogun State. The objectives determined gross margin analysis; estimate the technical efficiencies of both the manually propelled technology (MPT) and motorized technology (MT) of artisanal fishery systems and determining the factors influencing the technical efficiencies of artisanal fisheries in the study area. A multistage sampling technique was used to select a total of 400 Artisans from the study area. Primary data were collected using structured questionnaire as interview guide, on the socio-economic characteristics, production inputs and output prices. The data collected were analyzed using both descriptive and inferential statistics. Stochastic production frontier model was used to estimate the technical, efficiencies of both motorized and manually propelled technologies in artisanal fishery system as well as the factors influencing the technical, efficiencies of the artisans.
requires about 1.5million tonnes of fish annually. This is what is needed to meet FAO's recommended minimum fish consumption rate of 12.5 Kilograms per head yearly to satisfy basic protein needs. For now, the unsatisfied demand will continue to be met through importation unless policy actions are geared towards improving domestic productions (Bada & Rahji, 2010) . Thus, developing fishing industry through efficient artisanal fisheries would drastically save much of the foreign exchange currently being used for the importation of fish and other fish products.
Artisanal fishery is composed largely of traditional fishermen who are about half a million in number scattered all over the country. Artisanal fishing is carried out with the use of traditional dugout boats (canoes) and other gear (traps). On a comparative basis, it is labour intensive and requires relatively low capital investment. It can thus, be described as a small-scale industry. Artisanal fishing activities are mostly in the shallow continental shelf (coastline), lagoons, creeks, rivers, lakes and reservoirs (Ajao, 2006) .
Industrial fishery involves the use of large boats (trawlers) because operations are in the distant water (that is, mostly marine and deep sea). Therefore, it requires bigger and better equipped vessels, in contrast to the canoes used for artisanal fishery This distant water vessels are generally expensive and require high level organization with efficient shore-based facilities (such as berths for the trawlers and cold rooms for storage of products). Consequently, industrial fishery tends to be capital intensive.
A production process that uses more physical resources than an alternative method in producing a unit of output is thus said to be technically inefficient. However, since economic efficiency embodies both technical and allocative efficiencies, once the issues of technical inefficiency have been removed, the question of choosing between the set of technically efficient alternative methods of production, allocative efficiency, thus, comes to fore (Kirkley et al., 1995 ).
Knowledge of the efficiency level at both the firm and fleet level and its determinant factors are valuable information for understanding the problems of fisheries subsector of agriculture. However, such information would include measures of total economic efficiency. Technical efficiency can be measured by different techniques (e.g. Färe et al., 1994) , but given the stochastic nature of fishing, the stochastic frontier approach has so far been advocated in the literature (Kirkley et al., 1995) .
In Nigeria, per capita food production has steadily declined over the past five decades. Nigeria requires about 1.5million tonnes of fish annually. This is what is needed to meet FAO's recommended minimum fish consumption rate of 12.5 Kilograms per head yearly to satisfy basic protein needs. For now, the unsatisfied demand will continue to be met through importation unless policy actions are geared towards improving domestic productions. In spite of the great potentials of fish farming in Nigeria, Nigeria is still unable to bridge the gap in the short fall between total domestic fish production and the total domestic demand. In Nigeria, total domestic fish production is far less than the total domestic demand (Agbede et al., 2003) .
This could be attributed to the reliance on petroleum products in early 70s, and the shift of government's attention from the agricultural sector to the industrial sector. Thus, making the fisheries sub-sector of agriculture's contributions to the GDP to also decline drastically (FAO, 2003) . However, the results of Table 1 shows that fishery output (tones) is the lowest when compared to other sub-sectors of agriculture. Hence, this calls for urgent need to address this low productivity with respect to recommending a better technology that will improve the level of efficiency in the state and the country at large. 
Research Methodology
A multistage sampling technique was used to select a total of 400 Artisans from the study area. The first stage was the purposive selection of the fishing zones. The second stage was also a purposive selection of 16 fishing communities that are more pronounced in fishing activities. For the third stage, in each of the 16 selected villages, 25 artisans were randomly selected from the list to make a total of four hundred (400) artisans.
Primary data were collected using structured questionnaire as interview guide, on the socio-economic characteristics, production inputs and output prices. The data collected were analyzed using both descriptive and inferential statistics. Gross margin analysis was used to determine the profitability of artisanal fishery enterprise. Stochastic production frontier model was used to estimate the technical, allocative and economic efficiencies of artisanal fishery system and the factors influencing the technical, allocative and economic efficiencies of the artisans.
Therefore, the stochastic frontier catch function for artisans in the study area is implicitly specified by:
The equation (1) is thus linearised as stated below: 
A priori expectation
The variables included in the model include catch level in kg, length of fishing gears in meters, vessel size in meters, capacity of outboard engine (Horse power), number of crews, amount of fuel consumed in litres, number of non-fishing activities, access to credit and miscellaneous in quantity. These variables were postulated to influence catch per unit effort (CPUE) (Akanni & Akinwunmi, 2007) . Table 2 shows the order of the most serious problem being encountered by the Artisans. Results reveals that lack of capital is the most serious problem (47.5%), while the least is environmental (water hyacinth growth) with 7.1%. This results is also in line with Raufu et al. (2009) opined that lack of fund/capital is one of the major problems encountered in fish business. Furthermore, the results of the comparison of the profitability indicators show that the benefit-cost ratio accruable to MT and MPT are both 2.013 and 2.015 respectively. These results indicate that for every N1.00 invested by an artisan would earn N2.013 with respect to MT while MPT yields N2.015. The results of this comparison is revealing the fact that though, the motorized has the better access to cover a long distance, it does not mean that the operators of motorized would not get there, hence, this is not a sufficient condition to be a better artisans or enhance their efficiency as the sea is an open access which often needs skill and experience at all times in the business. However, both technologies are profitable because of the B-C ratio that is greater than 1.
Results and Discussion
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Similarly, the results of the rate of return to investment further depict the MT benefitted about 101.33% while MPT benefitted 101.55% from their investments. However, it shows that the MPT is better off with a difference of N0.23 (Twenty three kobo).
The contrary results to the economic theory of more productivity due to improved technology might be due to their years of experience or the level of education. Thus, the results do not provide evidence from the economic theory that improved technology enhances catch output. Hence, this may be due to lack of adequate knowledge about the operation of the MPT (Squires et al., 2002) .
Comparison of Catch Efficiency Model and Inefficiency Function of Manually Propelled Technology (MTP) and Motorized Technology (MP)
The comparison of estimated technical efficiency models and inefficiency function of manually propelled and motorized technologies was done based on the hypothesis that the type of technology adopted would likely affect the level of technical efficiency level of the respondents artisans. The coefficients of the estimated technical efficiency are depicted by Table 4 . It shows that among the eleven production variables considered in estimating the technical efficiency of manually propelled technology (MPT), all were found to be positive. In the case of motorized technology (MT), litres of kerosene used, oil, and bait were found to be negative. However, number of gear, vessel, engine, crew, fuel, food and battery used were found to be positive. Similarly, for MPT, gear, engine, crew bait, food and battery were all significant at 5 percent probability level. For MF, gear, vessel, engine, oil, battery and number of miscellaneous items were significant factors. The results are in agreement with Akanni (2008) though, used restricted probit parameters, found all the parameters estimated to be positive.
The inefficiency function of Table 4 shows that education, age, experience, distance from the sea to the fishing ground and gender to be positive, while education, age, household size, are the significant factors determining technical efficiency. However, the implication of the positive variable in the inefficiency function is opposite direction of the production variable. For instance, the more educated the artisan is, the less technical inefficient he would be in the catch per unit effort. This also corroborates Onumah et al. (2010) who reported that the combine effect of operational and farm specific factors (age, experience land, education etc) influence technical inefficiency of farmers.A critical examination of the motorized technology shows that all the variables are negative except education which was also significant at 10 percent. A sigma squared of MPT is 0.090 while MF is 0.078. Though, both are significant at 5 percent probability level, it shows that the magnitude of variation is higher in MT compared to MPT. Similarly, gamma () value for MPT is 0.047 while MF has 0.943. This is also higher in MF compared to MPT. It should be noted that gamma shows the amount of variation resulting from technical inefficiency of the artisans.
The mean technical efficiency of MPT is lower with 0.92 compared to MT of 0.98. This implies that the technical efficiency of the motorized technology in higher than the manually propelled technology. This is, because it is expected that the MT artisans have the tendency to move faster and cover more distance on water which influence their fish catch level. This fact supports the findings of Akanni (2008) *significant at 5-percent probability level.
**significant at 10-percent probability level.
Values in parentheses are t-statistics.
N.B: (P<0.01=2.58; P<0.05=1.64; P<0.10= 1.28).
Comparison of Elasticity's of Production and Returns to Scale of Manually Propelled and Motorized Technologies
The estimation of the elasticity of production and returns to scale is to compare the proportionate change in the output as a result of additional inputs used. The results are presented in Table 5 . The regression coefficients in the Cobb-Douglas production function are the production elasticity and their sum indicates the returns to scale. Thus, the estimate which is greater than one implies increasing returns to scale. This shows that an increase in the use of some selected variables would results in more than proportionate increase in the frontier output. However, the results revealed that the production elasticity for each of the resources is less than unity for both MPT and MT indicating that the relationship between these resources and value of output is inelastic except for lnbattery. Similarly, the returns to scale derived from the summation of production elasticities showed the increasing returns to inputs used. The returns to scale parameters indicate that, MT value is higher with 4.35 compared to MPT with 2.56. The implication of this result is that, every addition to the producing inputs would lead to more than proportionate addition to the outputs. This assertion is also in agreement with Anene et al. 
Tests of Significant Differences of The Socio-Economic Variables of Manually Propelled and Motorized Technologies
The variables investigated are educational attainment, age of respondents, years of experience in fishing, household size (number), and the level of profitability of artisans. The result is presented in Table 6 .
The results indicate that there were no significant differences between education of MPT and MF. Hence, the hypothesis was rejected. The results supported the findings of Adeokun et al. (2006) who found out that there were no significant relationships between age, education and adoption of innovation in artisanal fisheries in Ogun State, Nigeria. Also, result of years of age shows a significant difference. Years of experience and levels of profitability were also found to be significant at 1 percent and 10 percent respectively.
This result implies that there is significant difference in the years of experience and their level of profitability across the fishing technologies. The household size of the respondents across the fishing technologies was not significant. Hence, the null hypothesis (Ho) was accepted. This result implies that there is no significant difference in the household size of both the MPT and MF.
The results of t-test of significance difference between the economic efficiency of both MPT and MT also revealed that there is a significant difference at 1 percent level of probability. This thus confirms the earlier results of the canoe manually operated artisans being more economically efficient which might be due to lack of technical know-how of most artisans using motorized technology. This portends to the fact that technical-know how of the motorized will results in higher productivity. This means that there is a difference between the level of economic efficiency of both the MPT and MT technologies. This suggests that the MPT are more efficient when considering the application of the product of technical and allocative or price efficiency. Thus, the issue of technical know-how among the motorized artisans should be given high priority as it enhances technical and allocative efficiencies of the artisans in the study area. 
Conclusion and Recommendation
The results of the comparison of the (MPT) and (MT) revealed that the gross margin accruable to the MPT was N4,351,184.17 (Four million, three hundred and fifty-one thousand, one hundred and eighty four naira and seventeen kobo) while N6,757,090.67 (Six million, seven hundred and fifty seven thousand, ninety-six naira and sixty seven kobo) per annum respectively. However, the average income per month for MPT was N361,847.48 (Three hundred and sixty one thousand, eight hundred and forty-seven and forty-eight kobo) and the amount accruable per month for the MT was N560,755.57 (Five hundred and sixty thousand, seven hundred and fifty-five naira and fifty-seven kobo). The results of the comparison of catch efficiency and inefficiency function showed that in MPT, fishing gear, vessel length, number of crew/skippers, quantity of bait and battery were all significant at 5 percent probability level while for MT, fishing gear, outboard engine, battery and miscellaneous quantity were the significant factors. The mean catch efficiency of MPT was 0.92 compared to MT with 0.98. However, the comparison of the inefficiency shows that education, age, and household size are significant factors while education is significant factors in both MPT and MT respectively. The results of the returns-to-scale revealed that the parameters estimate of the MT was higher with 4.35 compared to MPT with 2.56. The result of the t-test analyzed found out that there was no significant difference in the education and household size of MPT and MT respondents. The age, years of experience and the level of profitability were found to be significantly different across the fishing technologies. The results of the hypothesis of the parameters of the stochastic production frontier and inefficiency function showed the null hypothesis (Ho) being rejected and alternative hypothesis accepted. The implication of this is that, there was an observed inefficiency among the artisans in the study area. Moreso, Cobb-Douglas function estimation showed that variables considered in both MPT and MT contributed to the fish output. Finally, the study concluded that there is significant difference in the age, years of experience and the level of profitability across the fishing technologies. The results also confirmed that there is a significance difference in the economic efficiency of both technologies. This study also revealed that there was an observed inefficiency among the artisans in the study area. Arising from the findings of this study, the following recommendations are proffered with a view to strengthening policies and for stake holders (artisans and government) to put in place appropriate measures that would enhance fishery sustainability in the study area and the country in general: The Nigerian government should subsidize the cost of fishing gear and other significant inputs in the model, especially the fishing gear and outboard engine that enhances catch per unit effort of the artisans; the Nigerian government should continually enhance the giving of technical advice to artisans on how best to use the various fishing technologies especially the outboard engine that is significant, for more productivity in the fishing business with a view to improving the inefficiency observed in both technologies in the study area; and the need for legislation on the open access (unlimited) fishing, arisen from excess profit accruable (profitability) to artisans in the study area through the enforcement of closed season to enhance species re-generation.
